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J3 !h'^ ^^aTT' ^" composition of a modified polypropylene. Itcan have exceedingly improved emulsion stability because 

?? InTI P°lyP-Py'-e has extremely high solubility in solvents and is easily emulsifiaE. k7o^rfie^S,wS^^^^ 
O rt^^T^T T^"*' ^ " ""•'^"^ polypropylene dispersed and emulsified therein, and is ch^cten^Z "at 
^ the modified polypropylene has a lacemic diad content [r] of 0.12 to 0.88 and has hydrophilic functional gn>ups in a ncLter of 0 5 
or larger on the average per molecular chain of the polypropylene. uonai groups m a number ot 0.5 
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m m m 

[0003] b*^L;^i;dSP,. t^§5f5(D7Ky:/nfcVVT?UI::#,^f^§(^{c:«. Vzi^MJI^^^S^V n/c: 
fe«?^M{^>!ti-§j^^S;6S{S<,^^/^fL{b#7^#afcJ6(Cfm^t^C5/1<y-v-- 

[0004] :^V^r:'}^U^^%:fUt-r^^miM. ^fe-f^y^ntV^-^^-t^L. ^^L^tK 

^^M«i^^$tb;:ev\ ^/c. ^^'l4^^t-6^'l4;ify:^atv>'^^il!;yt^-e?L'fk-r 
[0005] ^fetc. TK'f J^^^^Lfc^yrT-ntV^C^L. ^i4^J^y^^^^,;;;{;,V-^^j;£:^ 
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[0006] #B^:SCifcl : #M¥l-256556-^^^ (#ff=f»^O^IS) 
#l^35Cife2: #M5jZ6-80844-^<2j^ (#fFlf ^O^Sffl) 

[0007] ^mm(D^mi-i. ±m(DX9ti:^mzm^. Mm--(Dmmm^mmi^m<. mM 
[0008] ^mm^(bi%. ±iEo e ^^ri^^-rs^cj^jiJiicMf^^Mfefcsgm. ^-t^iJ^^TK 

^^[r];ds#^^H{cfcS7Ky:7'DtV>'{c:,j^7ktt'B'tg»?r#^»^AUfc^'l47if 

TK^^[r]^SO. 12-0. 88(^/1fy:rntV>'l^^il^^)||;J<-|4'g-tgS^>pj>|,0. 5 

[0010] *fci, ^^5g<Dm2(^^0J(Cj:tLf^. ^lc7)^0^{c*5V^T. ^y:/nt:V^;5^ 

-CfeSw^^#m^t-5'^'l±^y:^i3tv^(D?L<bm^i^:asii^$;}x5^ 
[0011] *^0JO0^U^^^g^^tLTfi. ^(7)t<D:dS'a^$ti.S„ 

(l);4c^PJ(^mlc^^0J^;I*5V^T. ^y:7'nfcVi^:st;?/xf«tt7Ky:7^nfcV>'(7)^ 

-fe^i/^TK5>^[r]:dS^ 0. 51-0. 88Tfo§^^r^«|#1i[^t-'5^'(4^y:/PtV^(D 
tV^l5^^^^^t)¥^i^i^>t±;i-t-S>fj(^TfeS^<b^#tti-r-5^'i4^y:/PtV 
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(3) _b|B(2)tcioV>T. l^i47Ky7'nfcV^<^3^7KI4'B'tB«;55. OH. PO(OH). CO 
OH. NR^CRfiH. X(iC^_^^(^Ty^:^ryU'). CN. SO^H. SOMiMltTjU^V^m 

). cooM. xi-iocoRiRimmtmc)/)^hm^^ti^im&,±x^h^^t^^m 

(4) J:|a(2)tCj3VNT. lgi4^y:/ntV>^(^M7K14'i'tg»;6S. COOH. SO H. X 
(6)±|E(5) ^C^dVnT. ^y::/at:V>';i5, S?fi{C*5tt'5^y^PtV^(?5h/Va.>'ti^ 

■r§^^SdU5gii^±(^Br^i4>!Ky-7'ntV>'T*fc5:ii:^«|#^ti-;5^'|4;jfy:7'nt° 

TxKy:/^tV^-cD^fB^^c^5|5-^§P2^ltXb:°->^7)S^ay^t^?^^V^ti©T'fe5ri:^ 
mt-rS^ti^y:7"ni::V>'(Z)?L{t:m^i^o 

(8) ±f5(7)^C*5V^T. 973cm-\ X«962cm"\ St;«977cm-'t^Pi^ljXt° 

(9) _hi5(7)X(^(8)tc4b^V>-C. ^^])^^\i°\y>(Dm^Bmz.}M^'t^mmi'-^i)K 7 
70. 842. 870. 998. Rm022cm-'-X^h?>Zt^Sf^mt-r^m^^^Vy^li'l^l^(D 

(10) V ^Tfi-a^U^c^^y^/ntV^/^, MTktt'B'tgS^^-rs^'l* 
^J^7-^-t^^-.^;^;/i.^jj:$^X#^tvfc'^'l±/i<y7"ntv:/^7Ki:i5^mL. fL-fb^ 

l«T'*M'a'$^T#^tbfcE^tt;}fy^ntV^^7K}c::J^i!cUfWb$-a:S^,b^#^i: 
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mM. mn. ^^-r-^-. v-y>-^^j. ^b^k^j, =i-7^^^>/^j, xfi^i* 
[0013] i^^T. :^mm^\^-^^'jzrvi}fu>'miiumm. ■e<^t;[5t^?£^cov^T. 

[0014] 1. xKy:/ntVi^(^)3^3t 

^^0J^cjb^V^T. -h|H^^4>^^y^^tV^/C)-<— ^t/^§xKy:/atV>'c^Mat^& 
(t. ^y7'ntVi^(7)^-fe^^-rTK^^[r];6So. 12-0. 880fSffl};i/^5;^ifeTfetl 
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(v)Ti. Zr. Uf(DTjU=2^^y^i^^ T/^df-y^T^KIt^, T^^/UT±y^^m^h 
^J^^i$:tl.m. mK.it. Makromol. Chem. 180. 57-64(1979) (CfBife^ttT 

Mi^mai. voci^, vci^, viT^^/uT^h-r-h)^. y{2-^^;v-i, 3-:/^ 

^/VT-feh^--h).VOCl(T-fe^/l.T-feh-^--h) .VO(OR) . ^^^Jf f>ttk ^ 

2 3 

[0017] ^mr/l-^^l^A^b^^j^LTf*. ^Jx.f*:^p{^yUT/P^:r.r>A^ni;K, i^^^jVT 
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[0018] Wbl] 




(1) 



[0019] ^(1) >^>, x«F. cu Br. i-^fcit^mmi-io(DmityKmm. ^td^rn'm^ 

[0020] lit2] 




(2) 



[0021] ^(2) '=p, xnF^ cu Br, i*fcfi^^^i-io<7)^<b7K^s, ^fcnmmmi- 

±IB^tfe5>C0^^ffi»fi, l/ntV^-l^/l-^ip, /^*:^>?!>i^#g^;$5i X10"^-0. 1^ 

^^b<fi 1 X io~'-5 X io"'^/i--efe(9. ^llT/i^^^^A^ii'a'i^jasi X 10"''- 

0. 1^/K0*L<«5X1O"^— 0. 
[0022] (i) <Dmm\Z.}-X. i^^^f-^SCTm^^##:Srm;?JP-r5r i:t>T*#. 
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McMVXO. 01— 20^/PT$)^, 
[0023] m^R^ii. -lOO-lOO^COMS-eO. 5-50Nf^. ^*U<f*-90-50'C"ei 

[0024] mm (ii) <DM^«tc::JoV ^T. ^iJ'^', -:^/P=i=t>A, Aji)^f>/^5l¥;&*e>il 

OMe) CpTi(OEt) CpTi(O-iPr) , CpTi(O-tBu) . CpTi(OC H ) , CpTi 

^ 3 3 3 6 53 

(2-Me-OC H ) CpTi(2-Et-OC H ) , CpTi(2-Pr-OC H ) . CpTi(2-t 

o H a 643 643 

Bu-OC H ) . CpTi(2, 6-(MeO) C H ) . CpTi(2. 6-(EtO) C H ) , CpTi 

^ 2633 2633 

(2. 6-(iPi-0) C H ) CpTi(2. 6-(t-Bu-0) C H ) , CpTi (2-Me-6-tB 

^Odd 2633 

u-OC H ) . CpTi(3-Me-6-tBu-OC H ) , CpTi (OMe) CI . CpTi (OMe) 

633 2 2 

CU CpTi(OC H )C1 CpTi(OC H ) CI. CpTi (OMe) (OC H )C1. m^^if 

oo^ 652 65 

[0025] (4) Xm^tl^^t^mtl.Xii. (Me C) Cp (C H ) OTiCl . ( (C H ) C) 

2 6 4 2 6 5 2 

^^^^e^J^^^^K^ (Me C)Cp(3-Me-C H ) OTiCl , (Me C)Cp(5-Me-C 

6322 6 

H ) OTiCl . (Me C)Cp(3-tBu-C H ) OTiCl . (Me C)Cp(3, 5-Me -C H 

o ^ ^ 6322 262 

) OTiCl . (Me C)Cp(3, 5-tBu -C H ) OTiCl , (Me C)Cp(3-Me-5-tBu- 

^ £> 2 6 2 2 2 

^6^2^ ^'^'^^2^ (Me^C)Cp(3-tBu-5-Me-C^H^)OTiCl^. mt^m-fhh.^. 
[0026] — ^^(5)T'^$tT.a>fb-^%<^LTf:i. MeNSiMe (Flu)TiCl , tBuNSiMe (Fl 

2 2 2 

u)TiCl C H NSiMe (Flu)TiCl . tBuNSi(C H ) (Flu)TiCl . tBioNSiMe ( 

^oo 2 2 652 2 2 

Flu)TiMe^. mtm\-fhf\.^. 
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[0027] Wk3] 




(3) (4) 



[0028] ^(3) - (5) MOTi. Zr. Hf(DV>rtL;ei-^. X. Y. Zft , F. CI. Br. ^b<{^I 

6'— '14 
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[0031] HUlB (iii) (D^^l^^ VjV^:=.r:7J^^ ^^y=^t7J>^f)^^f^^mt^hm\-^tl^-^m<Di^^n 

[0032] ^mm^^^-^zi^it^s^t\.x\-i. m^\-i. ce) - (s) XTr^^ti^it^m^ 
[0033] am 




X-M-X 



(6) 




[0034] ['fbS] 
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[0035] Wb6] 




[0036] ^(6)--(8) R'n. 7i^mm^hi^<iimmm-8<Dmmm. ^mm&mm 
[0037] >fc*3, -^^ (7) - (8) <D^:^v':=./i.m. •:^y^:tus^7um<D^^::^jumizitmmm 

Zr(:73.c=iyU) , {n--:/'^;V\^^x:i^l^-$iiy:x:.~;v) ZrCl (i-:/5=-/^v''i^C2^>''5!'i? 
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v'iJ^n-^ViJ'v^ai^/U) Zr(-<i/e;?/l.) , {t-Zf^jV-^^u^l^-?i^:r.=^jv) ZrCl , (t 

^ 2 2^ 

-Zf=^/W^'}^x:i^:y^i^3L-;V) ZrBr . (^;^'0^/^v^i5'n^>^':^ac-/l^) ZrCl 

^2 2 2 

2 2" y -y ^ 

:^=./\^)ZtCU i^>^t2^>^jUi^^ay<^^^z^=t^=.ju) ZrCl . (n— :3fiX/l.i>'>^n 

2 2 

^>'^i;?^:^/l.) ZrCl (n— ^:^V>'U'Vi^n-<>'^i;?3i:r:/V) Zr(:73i=/^) (i^i^ 
u^^-y/l^-y-i^tiy^ly^i^zi^-jU) ZrCl , (>'^a-\df-^>7ixv'^n^>'^i/ac:-/l.) Zr 

2 2 

2 2 

v^y/WiyiJ^n^ViS^^^oi:^/!^) ZrCl . i:^^jWy^xiy<iy^^J':s:.-;v) HfCl . (^^/l- 

2 2 2 2^ 

v'^n^>'^5?i^:]c=/U) HfBr , (^^7W-^i5^n^^i5'v^3i:=i/k) HfCl . 

2 2 2 2^ 

2 2^ 

^PliVkVi^a-<^i5'^;J3i^/U) Hfl . (n-ynt:V^v^i5^n-<:/i5^^:^ai::i/^) HfCl ( 

22 2 a"* 

2 2 

i;^a^-/v)^Hf(p«^/l-)^, (s-:/^/Pv^i5^n^>-i5?v^ai-/l,)^Hf(-<>'i^/^) , (t-^ 
^yl^v-i^n-O-iJr^^airi/i.) HfCl (t-:^^/Wv'i5^n-<>'^s;?cnri/i.) HfBr . 

2 2 2 

-<^-^/V'>iJ'n-<>'iJ^;;J:n=7U)^HfCl^, (^^^--O'^/Vi/iS'n-O'^i^^^ai^/V) Hf( 

2 2 

n-<V^i;?:i:^yW) Hf , (i/^0-vdrv'/V^>^i^n^:/^>^;n=/V) HfCl 

2 22'' 
(i>-iJ^ci^;^iX/Pt/i5'n^>'>S^^^3i::z/U) HfC^^^y^) , (y3L=./]y^ly^X2^>y^i;^a^:=. 

2 2 

/^)^HfCl^. ihV?i^/Ui^V^l^^>^X2^>^>>ai=:.jU)HiCU (hVy^=-/Ty^>VjU>^^ 

2 2 

^^yWV^n^>->5r:^ai=/v) TiCl . i?i'^/Uiy^V2y<:y^i^3:.-/]^) TiBr (ai^/v 

2 2 2 2^ 

2 2 2 2^ 

DtV^i/i>'n^>'^i;?:ii-/^) TiCl , i-fy^r^'li'/l^-y^ti^l^^i;^^^-/^) Til (n- 

2 2 2 2^ 



wo 2005/003229 12 



PCT/JP2004/009708 



[0040] 



->^n-t>^^v;?3i^,U) TiBr^. (^:*--<>'^yU^^>J'n-<^>5rv;>^r:.yW) TiCl^ . (^^ 
) Tia . (i^>5^n-5>'^/l.t^>^n-i^i5^o^ai=/i.) TiCl . (n— :3^V/Pv^i5^n-;i^^ 

2 2 

v?3i::^/V) TiCl^, {xi--^^^y;V-y^XJ^:y-^-J'aL=.,v) (v-^D-xcJf 

2 2 

) Tia . (hy:7^=/U^^y/l.-^^n-<^^v^a:=/i.) TiCl^. (v^7a:=/M^/P^>y/U 
■«>iJ^n-OiJrv^a:rr/V) TiCl , ^T^^mifhti^, 

2 2 

2 2 

UTfi.M^f^. {hV;^^JVl^^X2^>'^i;>a^-;\,) ZrCU {-(>^y'=.;v^^;u) ZrCl 
^> (7^h7;^^/k>>:^^n-<>^>5ro;?3i::^/I.) ZrCl^. {y ;V:i-U=.jV) ZxC\^^ {V^J^^jW^ 
^X2^ly^i^::r.=.,v) niCU i^l^^=-;V,^^jV) HfCl . (7^hW^Wn-^>'^ 

2 2 
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, (^^y'^^/U^^/U) TiCU (T'h^^^/Pi/^n^^'iJ^i^Jain/l.) TifCl , (:7/V:^lx 
[0042] iim 



TK^S^^fo Mfi, Ti, Zr, Hf(DV^-f ti;6>(^^Jl-C'fcSo 
[0044] — ^1^^<5'n-fe^{t:'a'#KZ)=i,^^J^bTfi. ««lxLf*. CH CH (^^/UiXiJ^n^:/ 

2 2 

iJ^i/ji^/U) ZrBr . (CH ) Si(>'i5'n^>'i5'i;=ai^yP) 

^ 2 3 2 

ZrBr (C H )C(^5^/V'v'iJ'n-<^^v5aic^/l.) ZrCl . CH CH CH (^^/l^ 

22222 

i/>>'n^>'i$?'>?a^r^/k) (hyp{^/^.>^n^^^c;?j^-^P)2r(^^/^) ^ cH CH (i- 

2 2 2 

>^nf /^^/i5^n^:/>5'v^:3^ -/W) ^ZrCl^, (CH^) Si ii-zfti\i'/l.iy^u^^^^z^3^~^u 




(9) 
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ZrCl^. (CH )^Si(n-:7"ntVPix>^n^^i5^v?3.r./i.) Zr(7a.=/W) , (c H 
) Si (n-:/^/Uv->^n-;>^v;?.n^/u) ZvCU iCH) Si [X--zr^;V^y^uX:y^^jlL 

Zr (CH ) ^Si {s-^^,V^y^u^i^^^J:x.=.jv) Zr (^^t^/L 

(CH )2Si(t-y^7U-/>5.a^V>Sro;:^-^U,) Zj-CI^^ (CH ) ^Si (t-W/l^v-iS^n 
-<:xi$rc^^-yU)^ZrBr^, (CH )^Si(^:^-<:^^yUiyi5ra-;>^>5'i^ac=/u) ZrCl . ( 

^/l^)^. (CH ),Si(^>^a^:x^/Vv-^a^>^^o,^:=.,U)^ZrCl^^ (CH )^Si(^>^a 
-^>'^/I.>'^n^>'^^:;^a.=,U) zrl^^ (CH ) ^Si (n-^^V/l.^>^n-ti^v>a.::.yi. 
)^ZrCK (CH^)2Si(n---dp>>yu.>i^n^^>5r,^-^_^^)^Zr(:7a.r./p) (CH ) Si 
(v^i5^n-vdf-i>.ypo/^n^^^c;;3- _ ^2rCl^, (CH^) Si (v/^P-v-^^>/i..;y>j.n^^ 
^^xa.:^/!.) Zr(p<^/1.)^, (CH )^Si(7:..::xyVv-^ ZrCl^. (CH 

) ^Si (v^^^yUi^^n-^^-iSr^^^i^/i.) ZrCK (CH ) ^Si i-^i^'^fWy^^xi^C^-^:^.^ 
MZtBv^. iCHj Si(i:^pi^/Vi^^Vi^l^^i;?a^-jU) {p:x,^,V^y^vi^-^^^^:r.~ 
Zrl^. (CH )^Si(p<^/l.7^ntV^^>.^n-^>'^c;?a:r.yl.) Zr(^^/^)^, (CH ) S 
i ( n tVUv-^n^v^o;^:!:^,!.) zr (7^^/!.) (CH ) ^Si {f^'7^1,W^^lX 
:y^^J:^=.;V)Zri,^^^-^,V)^^ CH CH CH (^^7^::.,l!) ZrCl^^ (CH )^Si(hyp< 
^;V^^^xx^:y^^^:r.=.,v)ZrOU CH CH CH (^^-T^r^/M^V) ZrCl^. (CH 
)^Si^(^x^n^>'>5.^:;^n.r./^) (y^S^p<^/i.>^^n-^>-^v:^a.^yi,)ZrCl]. CH CH C 
Yl^{:^^;VZ^^xi^ly^^^z^=^;V) {'7;V:tU=.ji.)ZrC\^^ CH CH (^^/Lv^^n-^V 
^v^^^yl.)^HfBr^. {Cn) Sii-^^u^l^^^Ja:.=,;V) (^;^^^/J>>^n-^>^v?^= 
/l^) HfBr^. (C H^)C(a:f-/U.>^n^;.^o^::c^,^) Hfci^^ CH CH CH (o.^ 
/^i/>5^D-^:/>5r.;;?^-,^) (^y^^/^^/^^^>'^v?^-,^)Hf (^f-7V)^'cH CH (i 
tVWv/^n^:/^^;^3.=/V) Hf Cl^. (CH ) ^Si i.i-^u\f,Vi^^u^i^^^j^=. 
^1-) Hfl^, (CH )^Si(n-:7'at^/>i>'i^n-<>'>Jri^a:r::/l.) {y^V'y^^^Viy^ti^ly^^^ 
^:=^/W)^HfCl^. (CH^)^Si(n-^nfcVl'iy>5^n-<>'i5^:^a.=/i.)^Hf(:7^-/^) ^ (c 
H^) ^Si {n-^^;VZ^^u^^^^i^a.=.;v) Hf CK (CH ) ^Si (i-:/^/^v^^n A:// 
ixa::../l.)^Hf (-<^v;^/^)^, CH^CH (^^/Vi^^u^>'i5rv^a:=/» 
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i^yl-)^. (CH )^Si(t-:/f-/l->>5'n-^i^>5r.^ac^yW) HfCl^. (CH )^Si(t-V^/Wv- 
iJ^cr-<>'i5'e;=rc->rW)^HfBr^, (CH^)^Si(^;*--^^5^y^^/^n-^^i5^v>^-yU) HfCl 

ua^^jU)^^ (CH ) Si(^>^n^^^,^.>^n^>'>Sro,^^,U) HfCl . (CH ) Si( 

2 2 3 2 

v'iJ^p^>'^/l.i/^p^>.^o^:3:=/i,) ^Hfl^, (CH^) ^Si (n-^^i^/Uiy^u^i^^i;^ 

H^) ^Si (i-^tJ^^i^jUiy^u^y^^:^^-,i.) HlCl^^ (CHJ Si {^^u^e^ljvi^ 
^ti^>^i^:x^=^jU)Hf(^^jU) (CH ) SiC7ai=./Ui^^V2^:^^zPa^:=:;i.) HfC 

2 

^^^^^=^^)2HfBr^. (CH^)^Si(v'^^yU^>^n^>'^i^::nUi.) 

(CH )2^i^^^«=t:VW>>^P-::>'^i^3.:^yI.) HfC7^r.yl.)^, (CH )'si(i;=^^ 
r./l.-/>:.n^>.^.:;^3i^/U) Hf(-<>'v^/V)^. CH^CH CH^(^:^7^^yJ) HfCl . ( 
CH^) ^Si ( hypi^/W^XiJ^n-S^^^i^ni^/V) ^Hf Cl^. CH^CH^CH^ 

K^^^K^ (Ca^) (7"h7^^yV'v'i^n-<>'i5^i;?ac-/i.)Hf 
Cl^. CHCHCH^(pi^^l.iyy^u^:^^i;^:i,:^yU) {y;V^U:^;V)mC\ . CH CH ( 

2 2 2 

^^/l->>>5^Dx:>.^,>?3in/l.) TiBr . (CH ) Si ( v'i^n-O'^i;?^^- yi.) (-5^^^^,;/ 

^ 2 3 2 

^n-^>'>5^>^3.r.y^) TiBr^. (C H^)C(a:^y^v-^^-^>^v;?^^,^) TiCl^, CH C 

^ CH^CH^(i-^ntVWi^^n^>'^o;fai^/U) TiCl^. (CH^)^Si(i-:/ntVVi>'>^n' 
-<>'i5^v;^::c-yi.) ^ (CH ) ^Si (n-l/nfcVkv-iJ^a^^-^^^L -yl.) (^j.^^^,^.^ 
i7a-:>-^-^3^-/U) TiCl^, (CH^)^Si(n-:7"c2tV^>-^n-<>'^v;?rc-/i.) Ti(^:r 
^/l-)^. (C^H^)^Si(n-y^/U^>^a-^>'i5?v?::n::z/p) TiCl^. (CH ) ^Si (i-^^/P 
>'i?'n-<>-i5^t;?ai=/U) jiC^^o^^l,)^^ CH^CH^(^^y^iy^n-<>->5r!:;?ai=/u) (i- 
•f^;\^^^x:i^>'^i;^aL=:.jV)Ti{;^^;V) , (CH ) Si(s-:/5^/Ut/^nx<>.^o?ai:z. 

2 3 2 

/i-) Ti(-<:/^^/»^, (CH )^Si(t-^^/Pv'^n^^^>:;=^-,p) Tici^, (CH )„Si 

(t-:7'5=-/^^/i7n-<^i5ro?ai^/l.) jiBr^, (CH^) ^Si (^;r-<^5^7Piy>5'n^>'i^ 
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^"a^^^^'^^^'^^^^^'^^^^^'^'^^^/l-) Til . (CH ) Si(n--^:^Vyuti^n 

2 2 3 2 

TiCl (CH ) Si(n-^^^>/U^y^t3^:^^ 

^ 2 3 2 

v;?rc::^/^)^Ti(:7ai::i/U) (CH ) SiCi^-^J^n^^i^/^i^^n-SiXiJ^i^^iii^/U) TiCl 

2 2^ 

^^^^a^^'^^^^^'^'^^^^^^^^^'^^i^'v^ain./U) ji(^^^U)^^ (CH ) Si (37^=71. 
i/i5^p-<>.>sro;;ai=yu) TiCl (CH ) Si(v^p<^/Pv'^n^>'i$r^^a.-X) TiCl ( 

2 2^ 

CH^) ^Si (v^^^/P^^^D-S^-iJr^^a^^yl.) TiBv^^ (CH) Si [^y^^^jV-y^n^iy^ 
v^oi^yu) (i;^:x^yu^^i5.n^:/^o;?^^^^) ^ (CH )^Si(pt5^/U:/al^yW^>i5^n 
-O'iJro;?^!^^^) Ti(^^/l.) (CH) Si{^;>itxi\f;V^yi;x2^i^^^JaL=.,v) Ti(7 

3 2 2 

:^=/V)^. (CH^)^Si(v?7ai=7Wv'i^n-<:/>5^i/:ni-/P) Ji(^^o^^^) ^ CH CH C 
H (^^-T^::^/!-) TiCl^. (CH )^Si(hy^5=-/^^>^n-<^i?^^a::::.,V)^TiCl^^ CH C 
H3CH^(^>'7='r^/V^^yU) TiCI^. (CH^)^Si^(v'>5'n-^V'^v?3.nyl) (y^Wp^^/l- 
>'i5^n-<>'^v;?rc-/i.)TiCl^. OYiCilCY^{:^^,V-y^xi^l^^-J:j^^,V) {y;V^\^ 

:^/V')Tici^, m^m-f^fx.^. 

[0045] -^^iM^^nirWb^i^irLTfi. ^!|x.fi. -^^(10) -e|g$ttSfb-^i^;5S^tf 
[0046] 




■•• (10) 



[0047] ^(10) R^^R^f*. ^^■^'^H^U<{*^*^l-8<^|g^^^fb7K^S^.i^ 
7K^SSr.T^i-o Ti. Zr. Hf (^V ^-rtb^*(^^JlT'fe5o R^-^R^ft. IHB^fCl^C 
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[0048] -mmm^^a±>it^m(DMi^mtLXn. J. -Am. Chem. Soc. . Vol 

. 121. No. 3. 565 (1999) izmm^tlXl^^^^t^m^ifhMo 
Mi^mat. (1. 2-Me^Si)^(7,=-C^H^)^Zra . (1, 2-Me^Si) ^ ( 7, ^-C^H ) ( 
~^5^2-3-CH3)Zra . (1. 2-Me^Si)^(r,=-C H^){n'4H-3-CH(CH 
)JZvCl^. (1, 2-Me^Si)^(7,^-CH^){,^-CH-3. 5-(CH(CH )^} Zra . ( 
1. 2-Me^Si)^(,7'-C H-4-CH){^=-CH-3. 5-(CH(CH )^MZrCl^/(l 
. 2-Me^Si)^{ „=-C H -4-CH(CH )^}{ ^^-C H-3. 5-(CH(CH )^)^}ZrCl 
2^ (1. 2-Me^Si)^{r,=-CH-4-Si(CH)^}{^^-CH-3, 5-(CH(CH )^)^}Z 
rCU (1. 2-(C H)^Si)^{^^-CH-4-Si(CH)^}{^^-CH-3. 5-(CH(CH 
3^^^^^^V 2-Me^Si)^{ H -4-Si(CH^)^}{ 7,=-C^H-3. 5-(CH( 

CH )^)^}Zr(CH (1. 2-Me^Si)^(r,=-C H ) Hfa . (1, 2-Me^Si) ^ ( 
CH )(77^-C H-3-CH )Hfa . (1. 2-Me^Si)^(^ic H) TiJ . (1, 2- 
Me^Si)^( rj ( r, ^-c H -3-CH ) TiO , mmifliH. 

±|H^5><D'^ffi»{i, y^ntV^'l^/l.^Jj, ^iJ'n-fe>'>fk^i^;jS5. 0X10"'-.5. 
OXIO'^^/K «^^L<«1. 0X10"^-1. 0X10"^^/UT*&^). ^^r/V^^-^^A-fb 
-a^i^idsi. 0Xl0-'-5. O^/K0*L<«1. oxio-'-o. l^/V-efe-So 
[0050] fi^SJ^Cfi. -50-200t:(^)M^-eO. l-100B#r^, 0*b<{^O-15O°CTl- 

[0051] t&IE (iv) <D::^^y^/U^ ^<Vi^^M,m<DZ^^^>^i^t. T/W^y^i^Vm/5^^>fe-5M^ 
^c:*3V^T. =iy<5r/l., ^^'^^^^l^A^Oi^^^^mirLTti . «r!l;tfi^ -iS^^(ll)-^( 
14) -C^^tLS^b-^i^Jfe^^dS^Jf btl.'Sc 
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[0053] ^(11)-(14) Xi-iCl^tcn^^/U(Me)m;Ri^. ^^/^(Me)S*fc(i^y:/ 
nkVk (iPr) S^^b. lUBffCl^C-efeoTtj^TtfoTV ^T^>^V \ 
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[0054] ^y^/U^ ^^^^^^^n(Di;^^V^mi^<D^mmit. IT'nfcV^l^/l^^ 1 X 10^ 
—0. I^JU, *L<f*5X 10"®— 5X lO~^^/^t?3b»9, TjU^y^l^ly^mt^l x 10"® 
—0. l^>'K»*L<«5X10"^-0. 05^/U-C*fc6o 

M^Rjtn. -ioo-9ot:<D?a^-eo. 5-100^^, ^if^b<«-5o-5ot:-ei 

-~50f^PBlfT*Ptl.-5o 

[0055] BUIE (v) (Dmm^i3\^ ^T. Ti, Zr, Hf(DTyU=i^iy^i$:, T/l'^J^/^T^K^^, T-fe 

(1 5) - (20) -x^m^ti^it^mTimifh^^o 

M(OR) X ■•■(15) 

a 4— a 

M(NR)X -(16) 

2 a 4— a 

M(acac) X ■•• (17) 

2 2 

[OR^OjMX^ •••(18) 

[OR^N(r')]MX^ ••(19) 

[N(R^)R''N(R^)]MX •••(20) 

2 

[0056] ±|E5C:(15) - (20) ^::4l5V^T. MfiTi. Zr. Hf^lg-T, XttF. CI. Br. I^^-T^ R 

m(D^^mh^\^^nm^. mmm(D^itykmm^m-to acaciiT±'f-/uT±hi^ 

Sr^fc^-To a{i2-4(D^ii:T'fe-5o 
[0057] */c. R^c^^YbTk^^o^J^bTO. -c H -<^J;5^i--fffi(^is?pmt:;^<^S - 

n 2n ^ 

*^n^2n-2"*'^'' ^f*-C^H -'^•t5i^o^ - ^c7)|i^i^;f:iaf p^^bTKmS. -cycloc 

m 
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ifhtl^. fj^i^^ nfil-lOOSmX'. 0*L<ri2-5T'fct). mii5-15(OmmiX\ 

< . ^i^^W<^tcmt\^Xii^ i^T;Ve^/V^^Uly^ {RC = ) . -CH (R) CH (R) - 
CH(R)CH CH(R)-^:d5^lf biLS, R^i. -(CH )^0(CH ) -(CH 

^) NR(cH^) cupcii-t\.^^fzmm^^mu^^^\^m. 'i^r^u^ju^^ 
vu>-m(RSi=)(D^ofmmm^m-t^h<Dx$,^xh0:\^\ r<D5*>-c h - 

[0058] -il^^(l5)--(17)(^M(OR) X . M(NR ) X . M(acac) X XM^tl^it 

a 4-a 2 a 4-a 2 2 i «^ i u 

^^(DM.W^fi:it^!^tVXit. Ti(OC^H^)^, Ti(On-C^H ) . Ti(Oi-C H ) . 
Ti(On-C H^)^. Ti(Oi-C H^)^. Ti(Os-C H^)^. Ti(Ot-C H Ti(OcyIloC 
H;^. Ti(OC H^^)^, Ti(OC H^)^, TiCOcycloC H^^)^. Ti(OC H^^)^, Ti(OC 
CU Ti (Oi-C H^) Cl^. Ti (On-C^H ) Br^. Ti (On-C^H ) Cl^ .Vi (Oi- 

Wa^^a^ ^'^"^^-^.^.Kh^ '^^^O^s^u^^^a^ Ti(OcycloC H ') F^. Ti[N( 
TiCN (n-C H^) Ti[N (i-C H^) 1^. Ti[N (n-C V) .ViCN (i- 
^4^9^^4^ Ti[N(s-C h;;^. Ti[N(t-C h;;^. Ti[N(cycloC hV Ti[N 
^S^xi^^4^ '^i^N(C H^);^. Ti[N(cycloC H^^)^]^. Ti[N(C hV {.Vi[N( 
^2^.\\^K^ '^i'^N(n-C H^)^] Cl^. 'r^'^N(i-C H^); Br^. Ti[N(s-C H )^]^ 
Cl^. Ti[N(n-C H^^^Br^. '^^•^^(t-C H^)^]^I^. '^^'^^(C H^^)^] F^. Ti[N(C^ 
"xx^2^2CV'ri^^-^^^^^'fe^'^I^)3Cl Ti(^^,^-^^^,^^^^) CKTi(y>5^J 
'y^-)rY) c\_^. Ti{.^>'V4,VT^Y-jrV)^x^^ Ti(-<>-i/^yUhy7/P;rnT-feh^h) 
F^. i:i{^^>V^;V:^^'rV)\^. i:H.yxi^;VT^V'rV)f>x^. Ti(hV77U^tiT±'^ 
/^Tirh-t-h)^Br^. Ti(2, 4-^^^>'i;^:i-^h) CU Zr(OC H^)^. Zr(On-C^H ) 
Zr(Oi-C H;^. Zr(On-C h;^, Zr(Oi-C H^)^. ZrCOs-C^H Zr(Ot-C 
^H Zr(OcycloC H^)^. Zr(OC^H ^)^, Zr(OC^H Zr(OcycloC^H ^)^. Z 
^^°^6^,3^^ 2:r(OC h; Cl^. Zr(Oi-C h; Cl^. Zr(On-C H^ Br'. Zr(On 
~^.'^9K^\^ ^^^O^-^A^^Br^^ Zr(Os-C^H Zr(OC^H ^)^C1^. Zr(Ocyc 
l^^e^iA^a^ ^'^^^^2^sK\^ Zr[N(n-C H^);^. Zr[N(i-c"H ) j^. Zr[N(n 
-^4^sK\^ Zr[N(s-C H ) ] Zr[N(t-C H n\ Zr[N(c 

492d 
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ycloC H )^]^. Zr[N iCHjl^^ Z^fN(C H )^]^. ZrCN(cycloC H^^)^^. Zr[ 
N^^e«i3^^4^ ^^"^NCC H )^] Cl^. Zr[N(n-C H )^] Zr[N(i-^ h}; Br 
2^ Zr[N(s-C h;^] Cl^. Zr[N(n-C H^)^]^Br^. Z^tN(t-C H^^^I^' Zr[N(C 

/l-hy:7/u^nT-feh-^h) F .Zr(i;?-<>':/^/M^-:^h) I . ZrC^a^/i^TirN^^) 

2 2 2 

Br^. ZT(hVyjU^aT±'^/l^T±h-rh)BT^^ Zr(2. 4— ^1h^v5;^-^h) ci . Hf 

(OC H Hf (On-C H^)^. Hf(Oi-C H Hf (On-C H Hf (OiVh )^ 
. Hf (Os-C H^)^. Hf (Ot-C^H Hf (OcycloC^H^)^. Hf (OC^H^^)^. Hf(OC 

H^)^. Hf (OcycloC H^^)^. Hf (OC H^^)^. Hf (OC H ) Cl^. Hf (Oi-C H^) CI 
2^ Hf (On-C H ) Br^. Hf (On-C H^ Cl^. Hf (Oi-C H ) Hf (Os-C H ) 

l^. Hf (OC H^^)^a , Hf (OcycloC H^^)^F^. ^^I^NCC H )^] Hf[N(n-C H 
Hf [N (i-C H )^]^. Hf[N(n-C H )^]^. Hf [N(i-C h}^^. Hf [N(s-4:/ 
H )^]^. Hf[N(t-C H )^]^. Hf[N(cycloC H )^]^, Hf [N(C h' )^]^. Hf[N(C 

H;^]^. Hf[N(cycloC H^^)^]^. I^NCC H^^)^]^. WNiCH)Vci^^ Hf[N 
^''-'^.^rW^K^ ^^^N(i-C H )^] Br^. Hf[N(s-C H )^] Cl^' Hf[N(n-C H 
^)^] Br^.Hf[N(t-CH;^]^I Hf[N(CH ) ] F Hf[N(CH ) ] CK Hf ( 

XX £ ^ ^ 5 11 222 

2 

2 2 2 2^ 

Hayti^/VT±h-rh)BT^. HHhVy^U^}=iT±^/UT±h^h)BT . Hf (2. 4 . 

[0059] -^^(l8)<DLOR''o:\MXX^m^tl^it^m(DM.i$:&0fj:it^mtLxn. [OC 
H CH 0]TiCl^. [OCH^CH CH OjTiCl^. [OCH CH CH CH 0]Tia . [O 
CH CH OCH CH 0]Tia . [OCH CH 0]Ti(CH [OCH CH CH 0]Ti ( 
CH^)^. [OCH^CH^CH CH 0]Ti(CH COCH^CH^OCH CH 0]Ti(CH )^ 
. [OCH CH 0]Ti(C H^^. [OCH CH CH 0]TUC h;^. [OCH CH Ch'c 
H 0]Ti(C^H [OCH CH OCH CH 0]Ti(C H ) . [OCH CH 0]Ti(CH 

" ^ £. 652 22 2 
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^6^5^^ [OCH CH CH 0]Ti(CH C H^)^. [OCH CH CH CH 0]Ti(CH C 
H^)^. [OCH CH OCH CH 0]Ti(CH C H [OCH (C H^) CH (C H^) O] 
Ti(CH^)^. [OCH C(C H^) CH 0]Ti(CH^)^. [OCH CH 0]ZrCl^. [OCH^ 
CH^CH^O]ZrCl^. [OCH^CH^CH^CH^OjZrCl^. [OCH^CH^OCH^CH^O]Zr 
CI [OCH CH 0]Zr(CH ) [OCH CH CH 0]Zr(CH ) . [OCH CH CH 

^ ^ "52 222 32 222 

CH^O]Zr(CH [OCH CH OCH CH 0]Zr(CH [OCH CH^O]Zr(C^ 
H^)^. [OCH^CH^CH^O]Zr(C^H^)^. [OCH^CH^CH^CH^O]Zr(C^H^)^. [OC 
H^CH OCH^CH^O]Zr(C^H [OCH^CH^O]Zr(CH^C^H [OCH^CH C 
H^O]Zr(CH C^H^)^. [OCH CH^CH^CH^O]Zr(CH^C H^)^. [OCH^CH^OC 
H^CH 0]Zr(CH^C H^)^. [OCHCC^H )CH(C^H^)0]Zr(CH [OCH^C( 
S^5^™2°^^^^^"3^^ [OCH CH^O]HfCl^. [OCH CH^CH 0]HfCl'. [O 
'^'^f^P^P^pmOX^, [OCH^CH^OCH^CH^ODHfCl^, [OCH^CH 0]H 
f (CH ) [OCH CH CH 0]Hf (CH ) . [OCH CH CH CH 0]Hf(CH') . [ 

^ ^ ^22 32 2222 32 

^^^^P^P^^P^p-mijZYl) [OCH CH^O]Hf(C H^)^. [OCH CH C 
H 0]Hf (C H ) [OCH CH CH CH 0]Hf (C H ) . [OCH CH OCH CH 

£• ^. d. 652 22 22 

0]Hf(C H ) [OCH CH 0]Hf (CH C H ) . [OCH CH CH 0]Hf (CH C 

Zo52 222 26 

H ) [OCH CH CH CH 0]Hf (CH C H ) , [OCH CH OCH CH 0]Hf (C 

^ ^ & 2o52 22 22 

^2^6^5^^ [OCH(C HpCH(C H^)0]Hf(CH [OCH^C(C^H^)^CH^O]H 
f (CH ) . 

3 2 

[0060] -|^^(19)(D[OR'N(R^)]MX^l?*$tt-5<b^i^(D;i,^2is:^/^>fb-a-#)^bTfi. [ 
0^^2^^2N(CH )]TiCl [OCH CH CH N(C H )]TiCl . [OCH CH CH 

^ 22265 2 222 

CH^N ( (i-C^H^) ^C^H^) ]TiCl^. [OCH^CH^OCH^CH^N (cycloC^H^^) ]TiCl^ 
. [OCH^CH^N(CH^)]Ti(CH^)^. [OCH^CH^CH^N(C^H^) ]Ti(CH ) . [OC 

^f^f^^^"^^ ( ^^~S^7> a^e^a^ ^"^^ ^^^^ 2^ [OCH CH OCH CH N (cycl 
oC H^^)]Ti(CH [OCH CH^N(CH )]Ti(C^H [OCH CH Ch'n (C^H 
) ]Ti (C H^) [OCH CH CH CH N ( (i-C H^) c' H^ ]Ti (C H^K [OCH C 
^P^^p^^^ (CH^) ]Ti (C^H^) [OCH CH^N (i-C^H ) ]Ti (CH^C H^) \ 
^^^z^^a^^z^^'^-C.H 3>]Ti(CH^C^H [OCH CH CH N(C H )] 
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Ti(CH C H tOCH CH OCH CH N((i-C H ) C H^)]Ti(CH C H [ 
OCH (C H^) CH (C H^) N (i-C H^) ]Ti (CH ) [OCH C (C^H ) CH N (V H 
)]Ti(CH)^, [OCH^CH^N(CH^)]ZrCl^. COCH CH^CH NCC^H^DZrCl ' [' 
OCH CH CH CH N ( (i-C H^ C H^) ]ZrCl^. [OCH CH OCH CH N (cycl 
tOCH^CH N(CH )]Zr(CH [OCH^CH^Ch'n(C^H^)]Z 
r(CH [OCH CH CH CH N((i-C H^) C H^)]Zr(jH [OCH CH O 
CH^CH NCcycloC H^ nZr(CH [OCH^CH N(CH^)]Zr(C^H^)^! [OCH^ 
CH CH N(C H;]Zr(C H^)^. [OCH CH CH CH N((i-C hJ C H;]Zr( ' 
^6^5^^ tOCH CH OCH CH N(CH )]Zr(C H^)^, [OCH CH N (Vc H ) ] 
Zr(CH C H^)^. ■^O^^^CH^^H^NCn-C H^;]Zr(CH C h}^. [OCH CH C 
H CH N (C h; ] Zr (CH C H^ [OCH CH OCH CH N ( G-C H^ C h} ] 
Zr (CH C h; [OCH (C H^) CH (C H^) N (i-C H^ ] Zr (CH ) [OCH C (C 
H, )3CH N(C H^)]Zr(CH [OCH CH N(CH )]HfCl^. [OCH CH CH 
N(C^H )]HfCl [OCH CH CH CH N((i-C H ) C H )]HfCl . [OCH CH 

^ ^ ^ ^ 37263 2 2 

^OCH CH^N(cycloC H^ nnfCl^. [OCH^CH^N(CH^)]Hf (CH [OCH^C 

(C H^)]Hf (CH fOCH CH CH CH N((i-C h; Jn^DHf (C 
H^)^. [OCH CH^OCH^CH N(cycloC^H nHf(CH [OCH^CH N (CH^) 
]Hf(C h;^. [OCH CH CH N(C H^)]Hf (C H^)^. [OCH CH CH CH N(( 
i-^3^7^S^3^^«f H COCH CH OCH CH N(CH )]Hf'(C H^)^! [O 
CH CH N (i-C H nnf (CH C h;^. [OCH CH CH N(n-C H^/]Hf (CH^ 
tOCH CH CH CH N(C H^)]Hf(CH C H^)^. [OCH CH OCH C 
H N ( (i-C H^) C H^) ] Hf (CH C h; [OCH (C h') CH (C h' ) N (i-C H^) 
]Hf (CH^) [OCH C (C H^) ^CH N (C H^ ] Hf (CH ) ^'^^^ 
[0061] -^^(20)(DlN(R')R'NiR')]MXXm^tlUt^^l)Mcm^lti.Xi-i^ [N(C 
H^) CH CH N (CH^) iTiCU [N ( (i-C H^ C H^) CH CH CH N ( (i-C H^) ^ 
W^iCl.^ CN(C H^)CH CH CH CH N(C H^)]TiClJ. [N(cyclocV )' 

^^2^^2°^^2^^2^^^y^l°C6^n^ ^'^^^^2^ (CH ) CH^CH N (CH^) ]Ti (C 
H^) [N (C H^) CH CH^CH N (C H^ ]Ti (CH^) [N ( (i-C^H ) C H^) CH 
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CHCHCHN((i-CH)CH;]Ti(CH)^, [N(cycloC H^^)CH CH OCH 
CH N(cycloC nTiCCH [N (CH ) CH CH N (CH ) ]Vi (C H )\ [N(' 
C H ) CH CH CH N (C H ) ]Ti (C H^ [N ( (i-C H^) c' H^) CH CH CH 
N ( (i-C H^) C H^) ] Ti (C H ) [N (CH ) CH CH OCH CH N (CH ) ]Ti (C 
H [N(i-C H^CH CH N(i-C H;]Ti(CH C H [N (n-C H^') CH / 
H CH N (n-C H^; ]Ti (CH C H^ [N (C H ) CH CH CH CH N (C H m 
i(CH C H^)^, [N((i-C H ) C H^)CH CH OCH CH N((i-C H ) C h')]T 



2 2 2 8 5 
2 I ^ 

i(CH C H^^. [N(i-C H^)CH(C h;cH(C H )N(i-C H )]Ti(CH )' /[N( 



C H ) CH C (C H ) CH N (C H ) ]Ti (CH ) [N (CH ) CH CH N (CH ) ] Zr 
CK CN((i-C H^) C H^)CH CH CH N((i-C H^)^C H^]ZrCl^'[^ )C 
H CH CH CH N (C H^) ) ]ZrCl^. [N (cycloC H^^) CH CH OCH CH N (eye 
loC H^^)]ZrCl^. [N(CH )CH CH N(CH )]Zr(CH [N(C hJcH CH C 
H N (C H ) ] Zr (CH ) [N ( (i-C H^) C H^ CH CH CH CH N ( (i-C H^' 
C H^) ]Zr (CH ) [N (eyeloC H^^) CH CH OCH CH N (cycloC H^^) ]Zr (C 
H [N(CH )CH CH N(CH )]Zr(C h;^. (C H^ CH CH CH N (C H 
) ] Zr (C H^) [N ( (i-C H^) C H^) CH CH CH N ( (i-C H J CH) ] Zr (C 
H [N(CH )CH CH OCH CH N(CH )]Zr(C H ) . [N(i-JH )CH CH 



N(i-C H )]Zr(CH C H [N(n-C H^^)CH CH CH N (n-C H )]Zr(C 



6 

6 5 2 3 7 2 

^:H^CH^N(n-C^H ^ 
^2^e^.K> ^N(C H^CH CH CH CH N(C H;]Zr(CH C H^) J [N((i-c 
H; ,C H ) CH CH OCH CH N ( (i-C H^) C H^) ]Zr (CH C H ) [N (i-C 
H )CH(C H^)CH(C H^)N(i-C H nZr(CH [N(C H )CH C(C H^) C 
H N(C H^)]Zr(CH [N(CH )CH CH N(CH )]HfCK [N(a-C hVc 
H ) CH CH CH N ( (i-C H^) C H^ Hf Cl^. [N (C H^ CH CH CH cVn (C^ 
H ))]HfCl^. CN(cycloC H^^)CH CH OCH CH N(eyeloC H )]HfCl\ [n' 



(CH ) CH CH N (CH ) ]Hf (CH ) [N (C H^ CH CH CH N (C H^ ]Hf (C 
H ) [N ( (i-C H^) C H^) CH CH CH CH N ( (i-C h') C H^) ] h/(CH ) 
[N (eyeloC H^^) CH CH OCH CH N (cycloC H^^) ] Hf (CH ) [N (CH ) C 
H CH N(CH )]Hf (C H [N(C H^CH CH CH N(C H')]Hf (C H K [ 
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[0062] 



[0063] 
[0064] 



[0065] 



[0066] 



N ^ ^^^sV a^a^a^ CH CH CH N ( (i-C H^) C H^) ] Hf (C H ) ^ . [N (CH^) C 
H CH OCH CH N (CH ) ] Hf (C H^) [N (i-C H^) CH CH N Q-C H^) ] Hf ( 
*^^2^6^5^ 2^ ^""-^e^rs^ CH CH CH N (n-C H^^) ]Hf (CH C H^'^. '[N (C 
H^) CH CH CH CH N (C h; ] Hf (CH C H^) [N ( (i 

-^3^7^ 2^eV CH CH OCH CH N ( (i-C h) C H^) ] Hf (CH C H^ [N (i 
-C H^) CH (C H^) CH (C H; N (i-C H^) ]Hf (CH ) [N (C^h') CH C (C H^ 
) CH N(C H )]Hf (CH ) . ^;65fc5o 

^^ 6 5 3 2 

. ±.mmm^m\.^xmm'r^^t^>x^^7!,K ^*b<{i(i)-(iii). #{c^^b<?* 
(i)(7)mm^m\.^xmmi'^zti>^x^^^ (i)-(v)(^«^^^^v^s^^. 

±IEL;^M^^^#tCj;oT.7-fe^y^TK^^[r];JSo. 12-O. 88(??^H(cfc 

7Ky^nlfl/>^(D^-fe^^^TK5>^[r]«.0SL<«O. 51-0. 88. #iC^^L< 
f^O. 55-0. 84T'fcSo ^-fe^i5^-rTKr9-^[r];iSO. 127fe#|-efc5^i^V>m^5£'|4 

TK^^[r]dS0. 12-0. SS<D^m\Z.hfl\-t. i^V^|^^^^4, 
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[0067] *^§gjC'^5^y^nfcVV{i. "c-NMRT'?|iJ^L^c^-fe^^^TK5>^[r];650. 

[0069] ;^^PJf;i'^S^y:7'afcV>'(Dfift3iz^^^»(Mw) Ji. 2. 000-400, OOO^iS 
^:f^L<, #m^L<fi5, 000-250, OOO-efe^^ ^^*^*(Mw/Mn)fil. 
01—3. 00. ^^b<{*l. 1-2. 

[0070] ±ia(0;^fe-e^#e>tbfc:JKy'7'ntV>'{i, m^it^l^i^^, ^^^^i^^-, ^^^:^^(D 

m-^^vjv:x.i^\z.n-t^mmm^^g,^j.}L. j;t)^^b<{*iogi^>^_Lioogfi>iTs 

^ff *L< fil 5gi^;l _h50gi^JlT-e&5o 
[0071] ;fejb\ ^M(c*5Jt5^y:/ntV^(^h/l.^>'tC^i-§^j|fSi{i, 

^>-ioog^{;:^(tTV ^^^K-r^feS;Ky^nfc:V>-(D^^A^-efc^o :L<r:>mmWk 

^tJ^Sll-So -^tLT. ^l^-efc^h/i-:3z>'ioogtt'<^^K^y:/c3tv:/(Di/^i^^ 

[0072] 2. m^^])y^\^U>'(DmM 
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[0073] mm:f7m(Ditmmtvx. (^^^^^^^'^<^v\f>'i!^m^-^^v-^-m^mcm7i<> 
i±'Bmm%:mA-r^:j7m. (2) ^y^n tv>'^^v^;&/^^^4LT^7Ktt'B*tgs^ig 
A-t^:^m. (3) M7K\^'^mm^^m&x'^mi^tc^\kM'^y-^—tzfti\i'ui^:^^ 

5o ^tt^J^ti^g #:^S7Ky:/^tV>'^c^LTM7Ktt^#^T•#/iV^'bO-Cfc-5^'a' 
[0075] '«^J{i, ^TkttWtgS^^i-^^b^i^T'fc?), T:i^y/U^, (^^) T^J'y/^ 
[0076] (^^5^) TiJ'y/v^. T^y/^g!(DS|^#:^LTfi. -grj;! {i\ J;9^=et.©;5S^ 

r^v/v-m-thv^j^m^ T>^vjvmm^j>m.. r^v^i-mv^^j^m.. 

^V/vm^nVV\ ^^i^y/i-^^n^H\ a-^nn-^^yM>jr^y;^_f.;^^^*(^^)3^^y 
/U^(^yNnyWbi^;Ti5'yyWT^h\ N-p<^/VTi5'y7V'T^h\ N— ry:7'ntVl'Ti5^y/W 

T^K. N, N-i^p<^/vri5'y/uT5K, N, N— :^-ry:/ntvvTi5'y/V'T^K, ^iJ'^y/p 
-v^^^/i^T^y^^/i-Ti^^yu— N, N-v^pi^/wT^yn^^^/MiJ'^yu — r^y 

-(2-(2-(2-T^ynxj'ndr^/aih:^ri/) :3zh=3{^v^) ^^'^/V-l-TK^ . 3-(2- 
(2-(2-(4-f=/u:7air^/i^) =^h-^^^) :x.h^^^) ^j^h^i^) ':^^y<:y-i-TV^fj:^<D 
T^y^-^W(;^^)Ti^y/U^^^#:;^^l/>'^y3.-ywo;?7'i5.yi^_|.^o;^^l^^^ 
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^yUT^yi/— 3-tKDdrix:7'DtVl'Ti5^yU'-h, 4-tKp:^v':/^/UT:5'yu— 
hy^b=ar-JX:Xy/W7'ufcVUT^yi/-h, 2-p«hdE^Vai^/i.TiJ'yu-h. 2-tKP:^v'a: 
^/Mi^^yu— 3-tKn=3r->:7'ntVMi5'^yu— 4-fcKci:J^v':/5^/k^i?i^yi/ 
-h. 2-^hdr^>'3i5^/M>5?^yu-h^ hyp«h^v->'y/W7'c2tVU^i?i5'yi. — hne^(7?0 

/U7^^4^y/i.r:y>^, ^^^P^^(p<i5')T^y/i.®E^^^^s^tf ^tL5o ftfet^P 
^^(^iJ^)Ti5'y/W^M^^^bT«. CH^=C(CH^)CO-0-CH -CH (CH CI) 
-O-PO (OH) CH^= C (CH^) CO-O-CH^-CH -O-PO (OH) -O-NH J(C 
H^CH^OH) . Jfeift^Jf fctb-5o 

o 

r%/y^^u:y^ y£=^)V<^mmm. ^>r/;^^^>', ^ha;^^^:/, T^Y^ 

[0078] mi^^'^mm^^-r^^mitx^x}^. u±.(D\^mz.^ ^^^^^^mmt^m. y^ 
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[0079] :^Jl^^^>^mt^9^t\.X\t. ^-TP^Jn^n^i^u.<i^^;vn^^^^^ 2-(2-(2- 

[0080] y^^^^b^#»irLT«.4-(2-(2-(2-T^y^^^^>>^^:=^.>)3.^d^^/)^^^ 

[0081] ^^-/^m^b^^^LTfi.2-(2-(2-T^y^^^^i>'3.^:^v')3.^^v.)^^^^• 

/U, 4-(2-(2- (4->ry7'n-<=/u:7:n=7i.) zf^l^ 
-\-^ir-JV^ 3- (2- (2- (4-t'=/V:7;..=/w) o^hdei/) oih^ix) r/ny N-^--!-^ 
^-/l-. 3-(2-(2- (4-^y^a-<^/l.>':n:=.7^) :/n^NV-l-^ 

[0082] ?5tt7K^^^:ti-s^i4jiijji. =^^mm. mk.\^^mrjv%=:-t7M\L^m'Xim 

W:^'f^,vrjv%=i.'^j^^ 

oT^^$tvs„ <*^-r5^tt7K^(^mfi. mm-mtmyatoYi^ooon^ nh(c 

H )TfotUf^l. NH ^PO H^-t?fctl.«2T*fe5„ itfb^it^tt^JiO^/PJtfi. m 
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[0083] m^mit. -s^-^ALT^^sm(fiI^c5>f"lLTSALTt>^v^, m'^i-i^mnm 

^^RJtn. -100— lOO'Cc^m^TO. 5-50ffi|FrHl. ^ff^b<«-90-50°CT'l 
[0084] i^A±0;^feT'#btl.S'^tt^y7^nfcV>-«, ^-tt^J^iSxKyT^citVi^^^cD^dS 

[0086] ^y:/ntV>'^^'|4^j-e^v>:^/V'^tti--5{3:{i. ^y>^nfcVv^ig^;^^^^tc^ 

[0087] m^mtVXn. (1) -eiEicLfc^ti^J^fflV >:5::t;5S-c#S, ^(7)ftfe(C, -^wv 
:7-x'/^^iV^of^:3l^^'>'v';^7/^7J<>'®?, -T^^i^-^CCH =C(COOH)-CH - 

2 2 

COOH) , ^^/h^a^-^^ ^1^3>'^(CH -C (COOH) =CHCOOH) . i^'/V^^^^^ 
(CH (COOH)-CH =CHCOOH)^(^>^nliV>'v?;?;/k7}?:/^, Ifcr^/WW^' 
^(Di5^£^7">'i^;«7yW7}<:^®?«, TV/l-zi/Ni^^CCH =CH-CH -CH(COOH) 

2 2 
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VMYny^^vm.. v^fcKp-ry^^?/!-^, i^MYxiy-^y^jx^^^co^y 

[0088] y^ytijvK^.mmh\.xn. 'r^-^m\L-^m'^^m^m\:mtm\^h^ybo -m. 
[0089] ^^m:.n.. -5o-2oot:. »*L<fi-3o-i8ot:(^m^l5ia-cfT5o -sot:^ 

*fc. 0*b<«55>-lO^^1. #JC^*L<filO^--5^ 

[0090] '^'l4^J{i-^f-SALT'b^i6:(Hl(c^fiJL.TSAbTt.^V\ii^fi-^'|4^Jia 
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[0091] i3)m7k^'^mm^^mmx'^mvfcm^mty'r:i\i'u>^^m^-r^:ij^ 

[0092] TJ]^='-/V'mt^m-i. m^i-^^ 2-{2-Tl7]}u^X2^^y:jcY^iy) ol^ 

3-(2-(4-lf^/U:7;iiz^/lx)aihdf-»:/n/V— 4-tKo:3{.v-;^.5^Ui^^ 4— fy^^ 

[0093] TfV^:^)VT;Vx^—jV<D^Wm%. 3-^"^V-l-;e— /l-;4 — ^^7^:/-!-;?}--/^ 
. A:--<l^J-l^-2--^—)Vfi:}£(D^-yj-y^,vm.\^---^^^l^-\-^—)V^ 5— ^^^-fe 

/V. 6 — •f=r^^-2-:^—;V, 6 — >:7'x>'-3-:^— /l^, l_^:/^^_4_^_^^^ 4_ 
^/-/u^, -r-fe/— /u?^, ^ly'r^y-zum. Vy^^y—^um. y'h^v'^y—jum 

^j:t*t^mif^ti. ^'^^y^/um. ^-^Ty^/i^m. :t^y'/—jvm. M^y-/\^m. 
"f^y-zm. ^'^y'^y-zum. vT^y-jummi-^vK. m^:i-^'ry—jvm. 

[0094] r7V^i^aL=.;VTjV=i-;Vt\yX\'^. 1, A:-^:^'$'i;?:r.i^-3-^^;V,2, 5 

-^dr-y-v;?rc>'-i-^^/l,^ 1, ^-^^•^iP:x.^^~3-:t~;vty^^^fz^^'^^J=i:^y— 
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[0095] 



[0096] 



[0097] 



[0098] 



^cD^tS^y>^nt'W'>'fi, lRWL^^^^V7Vmm(D\f-^^\ 770. 842 
. 870. 998. :BLX:^1022cm-'(D\^-rfh(DitLm.\Z.hm:m^^f^\\ 7Ky:/n 

-rS973cm-\ X«^y>'i^;*-^^f-^;,^.ify^t:ztV^O^fB§Pt^^5|5-^^962cm-^ 
. :S:t/977cm~'};i®^iiXt°-^;dS#^4-t-§^ 
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[0099] 3. $Lmm^(Dmm 

[0101] mikr^V^r^}^ui^t:7Kiz^ms %^t^^^iM. m^it. y^^^^^i^-f-^-f^-xm 

[0103] ^i±^vyr2}^\^>'^mKn^^nm^mu\i'r^^ty!)^x^^ ^^Qmti.xi-im.mi^ 
mm^mm. mm. mkf^i£<Dm'&^'m'^^m^i^A,mmmx^^, 

[0104] ^Stti^K^LTf*. 7kmYb-:hhy!>A, 7K^{b;<7yT>A. T>'^=:T, ii^mtTi^^ 
=^^J^. P«^/^T^^. oi^/l.T^^', :7'ntVUT^>'. ::^^y^;VT%:y^ •:fx2,^ 
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^\^>^yr%-y. fnyv;^^., t'n--/uS. ^.V:r.^u>^V^^ ^ju^sV^fj^ 

if^mif^:LtiiX'^^o :iti^(D'p-vit. Amit.-i-hV^M., 7K^'fb;&y!^7A. t:^^ 

^m^nAytLXii. :^y-T^y^m.t>)V'y^j^^ V^yy^^um^ 
/ui^yVA, :^v'rV>my<V^A^ ^^Vl^my^V^A, V^>y-ji-my<V^J>,. '^y'ri^ 

^7^ryi^^ffi#b\ ^^vi^wtmm. v^yy-^i-m^^. :^y^Tv>mm. ^ 
[0105] ^m\(Dmi\mn. m^m^^ti/^\, ^;6s, -^tt^Ky i/Ptv^cT^i^TKttstc^bT 
[0106] ^^^^v^r2}^'i^>^mm{at^mfBm\hmm-t^ztttx^^ixmma-t0^:i- 

[0107] 0^^>W^^mmm\tVXn.^V:t^i^:^^U:^y=.jl.^:^::^,l.rj,^^,l.f^^^ 

. ^])?<^^vu-K ^yr^y^-, ;Kyt'a^/K ^yT-t^^i^^-, ^yri^yn^hy/i., 
TKy^/y-ty K. ll^®?3i>^-7^yi.>/-yi^y K/^if N^^^^^s-etSo 

[0108] T::^;*->'^#®^tt^ijibTfi. mmmmm. Mmmmm^. mmrjuei^uxn 
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[0109] :^^^:^Winmmmmit. rv^^m. m4mTiy^^f7M,m.mfj:t'i()^^mifhti. $ 
[0110] wm^'mw-i.. ii^. "mmmn^^xm^^^, ^j^^uTf*. tk. i^^^i-^io 

[0111] ^mm^m<Dmmmn. mm^^in^i:\r^7!)K ^i4^y^ptv:/^^st^*j-LT. 

tJe*(Oj:9tC#®?g'|4^J^#»{C^;(,p-^§jgj,j|;5S;^^<^ Mx.f^, 0. 00l-5fi»% 

[0112] 4. ^^:^])^x:i\i°u>mum.j^m 

t'LT#f^t^^c^^^^^c:^-f6^ilft^(7)^^v^^^4xKy^^tV>':^7K^-5>tSc^-^±•. 

o 

i^i^iipi^ux^j. Mrs^j, Jt^^A^j, mmnu mmm. ^Mm. ^im±m. 
mm. ^mm. mm. itmrnmrnim) . ^m.m±m. mmm. mm,n\ 

. ■">y=i-:/:t-r/w. fc5v^{i*^^J/j:if(^lSX«2a^^_b^i^^lp-r'5w^;6ST'^So 
[0114] ^^P>g60f^tt7Ky:7"ntV^^^A.fcfL^m^tfeJ^«. M*^, ^ffigicW^iJ. ^^^-^ 

='-7^>r^^^j. -r^/d^. ^^^j, jL\t.immimtj:if(Dmmmmx^. 
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mmm 

[0115] &.rimmm=k^vx. ^^m^mz.M.i=^mcmm-t^^K ^^mmi^. ^tih<D 
[0116] /i:jo, :^mmm. iti^m^(D:^v-^—<D^mn. mc7ri-rwm:^mi^m^\^^xn 
[0117] mmiim 

5>^»f*. Waters^fcj^GPC ^ ji— iy3:/>5^n-^h^^:7^ w_) ^^^n 50 

[0118] (2)±i^mnm<Dmm 

50MHz. 120'C. y^/Uy^mS. 2ns n/Z, y^fV:mmm. a^|lll^5000(^)^ 
[0119] (3)M7K'l4'B-tgS^A»(^a'J^(4fy:/atV^l5>^at)fct)c?5^^^) 

[0120] (4)?WL#3(7)|?ffi 
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[0121] immmi) 

. lmol/l©hy;^(2-y^/V-l, 3-:/^>'i;?:^^^)/^•:^i^|>AO^/^J:V^^50ml 
*fbfc<Jrr5. [r](Djil(iO. 79T'fcofCo ^/c. w(D4fy:/nlf W>'(D^mtc:*5ft5h/l' 

riu^^, 3B#rait#^^0i(tfco 3B#r^^ig^, :<t--i'/w^;^^Tif . m.^\z-Mm.(o^ 

«tl^$-grfc^. ^^^y:/af u^-^gli^WU 150ml(D-vri?>'Jc^^bfCo -->:/i5' 
^-efeS^i:^5pje>;6^i:/^ofCo ^tc^ 770. 842, 870. 998. 1022cm"<^^^H'(±xK 
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[0122] mmm2-7) 

[0123] 

-HO. l5g^^tb•€i^5IHI(c5>{t. 155>ri:{ci^^d-{tTSAbfCo SAJ^T^. 
«^^f'^tr3lEiMt)MLfc^. -^':^^i^m(0^^mu\^. +^n.i^-r^^tKX.^. Tify 
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■V^^:Ltm^^f}^hf£r>tz^ *fc. 770. 842. 870. 998. 1022cm"'(?5Ji$^Bi4jjfy 

[0124] (^ii^!j9) 
[0125] (HM^ijlO) 

TiJ^yu-hs. ogi. ^v^j^/v-Si^^MM^J^L-r. 2. 5-i>p<^/w2, s-^^-t-:/^^^ 

/^'-:^^i^-.:afi^>'0. 20g^^tL^ttje»7K>':/^^fflLT. lB#r^;6^ttgAb^Co 
t^a. 1. imXmXh:6^t:^^mb:d-tfj:^tc, ^fc. 770. 842. 870. 998. 1022 

cm-^o|g^'(±^y:/atv>'}c^ia-r5Pi^i|X{im^U$tb^ce;0^ofco i^tt^. #btLfc 
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[0126] mmmw) 

0°CtcMb. ^C2n;^yV7j>>'^^^;fjPU. 0"CT?30:9-S^t:^fTofCo OV^T^ NaOH 
[0127] (^3tMl2) 

^W!li^l^I1^(c:bT^i(c;^-f-^f4^-e^ntVi/c>M'a'^m\ ^3fc^i-^# 

[0128] mmmi^) 

WX\ ^y:/nbV^-^i^®?t^'^7P^^Abfc„ #?pn;fcg^mif:=^yw^'l44<y:7^nt:V 
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[0129] mmmi4.i5) 
[0130] immmie) 

+^(C^^ff^^Ufcl000ml(Z)^i*^^#^:7^^=i{Ch/Uai>';|r400mlAtL. 100 

^^:^;^l?+5>Jj:gmLfc2000ml(7)jt#aft^:7^^=r(Ch/W3i>'%AtL.-78 
25mmol(7)Al(i-C^H^)^Cl(Dh/l.in:/^|^^ 12. 5mmol(7)T^y--/l.cDh/Va^>^ 

fdo :i<^B#(^^rt(^?^»fil250nil-efeofCo ^^^v?!>i^hy^T-fe^/VT-k|>-:hhO 
»^lHl^tcM#^tTV^M^SrMMLfCo-78t:-e2B#rBl^ntV:xoa-a^^ffo 

iirfco -60°Ctc:?^iPLfc5L(7)^i5'/^/i.4itcS;^:^^^;|rAtL. ^^V-^-^i&f 

*¥J^5>^»Mw(:i21000. Mw/MnC^MfSl. l^^^fctCifiV^'fit-efeofCo ^ 
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